C ontinuity of care occurs when patients experience linked care over time and when discrete elements of care are connected.
Background:
The exchange of information is an integral component of continuity of health care and may limit or prevent costly duplication of tests and treatments. This study determined the probability that patient information from previous visits with other physicians was available for a current physician visit.
Methods:
We conducted a multicentre prospective cohort study including patients discharged from the medical or surgical services of 11 community and academic hospitals in Ontario. Patients included in the study saw at least 2 different physicians during the 6 months after discharge. The primary outcome was whether information from a previous visit with another physician was available at the current visit. We determined the availability of previous information using surveys of or interviews with the physicians seen during current visits.
Results: A total of 3250 patients, with a total of 39 469 previous-current visit combinations, met the inclusion criteria. Overall, information about the previous visit was available 22 .0% of the time. Information was more likely to be available if the current doctor was a family physician (odds ratio [OR] 1.75, 95% confidence interval [CI] 1.54-1.98) or a physician who had treated the patient before the hospital admission (OR 1.33, 95% CI 1.21-1.46). Conversely, information was less likely to be available if the previous doctor was a family physician (OR 0.38, 95% CI 0.32-0.44) or a physician who had treated the patient before the admission (OR 0.72, 95% CI 0.60-0.86). The strongest predictor of information exchange was the current physician having previously received information about the patient from the previous physician (OR 7.72, 95% CI 6.92-8.63).
Interpretation: Health care information is often not shared among multiple physicians treating the same patient. This situation would be improved if information from family physicians and patients' regular physicians was more systematically available to other physicians.
The study was approved by the Ottawa Hospital Research Ethics Board, with subsequent approval by each participating site.
For the purposes of this study, we called the initial physician visit after the patient's discharge from hospital the "index visit." In the analysis, visits for which we determined information availability were called "current visits," and the physician for any such visit was the "current physician." Visits that occurred before the current visit were called "previous visits," and the physician for any such visit was a "previous physician." All nonspecialist physicians were classified as family physicians. Physicians that a patient identified as having provided regular, continuing care before the hospital admission were classified as the patient's "regular physicians."
Data collection and study outcome
Before each eligible patient's discharge from hospital, a member of the study team interviewed the patient to determine baseline functional status and to identify the patient's regular physicians. We examined the patient's chart and discharge summary, if available, to collect demographic information, a list of chronic medical conditions, information about the hospital stay and medications at discharge. We also determined the Charlson comorbidity index, 15 which quantifies the severity of chronic illnesses, with values of 5 or more representing the greatest severity. After discharge, a member of the study team contacted each patient by telephone at 1, 3 and 6 months to identify the date and the physician for all visits that occurred after the discharge.
The primary outcome of the study was whether information about the patient from previous physician encounters was available to the current physician. We used 3 methods to gather the data. First, for any visit to a physician in the 6 months after discharge, we asked the patient to give the physician a paper survey. In this survey, the physician was asked to "List all visits this patient had with other doctors for which you have information (e.g., consult notes, phone calls)." We did not ask for any details about the previous information. The physician returned the completed survey in a postage-paid envelope. Study personnel supplied blank surveys to patients after they were recruited and after each follow-up phone call.
Second, if we did not receive a completed physician survey within 2 weeks after a reported visit, we faxed a copy of a different survey to the physician. This survey listed the dates of all visits that the patient had had with other doctors since the time of discharge, and the physician was asked to indicate whether information about each prior visit had been available for the current visit.
Third, if 4 weeks had passed since the survey was sent by fax and the physician had not returned the survey, we administered the survey by telephone, asking the physician or office personnel to review the patient's chart to determine whether information from other physicians was present. For the analyses in this study, we did not include visits to an emergency department and readmissions to hospital.
Statistical analysis
We calculated the overall probability of information availability as the number of times that information from previous visits was available divided by the total number of previous-current visit combinations. An illustration of the analytical data set and how it was created appears in Appendix 1 (available online at www.cmaj.ca/cgi/content/full/179/10 /1013/DC2). We calculated the unadjusted association of information availability with categorical patient and physician factors using the average proportion of previous-current visit combinations for which information was available for patients with or without each factor. For continuous variables, we calculated the Pearson correlation coefficient with the proportion of visits for which information was available.
The visits included in our analysis were not independent. Therefore, we used a hierarchical mixed-effects multivariable logistic regression model to determine the independent association between patient, physician and visit factors and information availability. 16 Details of our modelling strategy are given in Appendix 2 (available online at www.cmaj.ca/cgi /content/full/179/10/1013/DC2).
Results
Between October 2002 and July 2006, we enrolled 5035 patients from 11 hospitals (Figure 1 ). Excluding patients who died, moved into a nursing home or were readmitted to hospital, our follow-up rate was 94.9% (4778 patients) at 30 days, 92.4% (4652 patients) at 90 days and 87.7% (4416 patients) at 180 days. We excluded 1785 patients (35.5%) because they saw only 1 physician during follow-up (n = 1411) or did not have complete data for at least one subsequent visit to the same or another physician (n = 374). Of the 3250 patients in- cluded in this analysis, 3055 (94.0%) patients were followed for the entire 6 months. The remaining 195 patients had incomplete follow-up ( Figure 1 ). The mean age of the patients was 62.6 years (standard deviation [SD] 15.7), and 3060 patients (94.2%) were independent in terms of activities of daily living 17 ( Table 1 ). The mean number of chronic medical conditions per patient was 2.5 (SD 1.9); however, these conditions were of limited severity, and the Charlson comorbidity index 15 was 0 for more than 75% of participants. Slightly more than half of the index admissions were emergent, slightly less than half were under a medical service, about 60% involved in-hospital consultation with another service, and nearly 70% occurred at an academic hospital (Table 1) .
During the study, the patients had a total of 15 401 visits to the same or another physician, subsequent to the index visit. For 12 469 (81.0%) of these visits, we were able to determine the availability of information from previous patient visits with other doctors. Data for 10 088 (80.9%) of these visits came from paper surveys, and the rest (2381 visits, 19.1%) from phone surveys. The median number of subsequent visits to the same or another physician with complete data was 3 per patient (interquartile range 2-5). Each of these visits was with 1 of 3724 physicians, of whom 1991 (53.5%) were family physicians.
We included a total of 34 969 previous-current visit combinations in the analysis. Information from the previous visit was available for 7711 (22.0%) of the current visits represented by these combinations. Most of the patient demographic and medical factors had little influence on availability of information at the visit (Table 2 ). However, information was more likely to be available for patients with a regular physician than for those without a regular physician (21% v. 14%). The only characteristic of the index admission that influenced information availability was hospital type, with the probability of information availability being higher for patients who had been admitted to academic hospitals (22% v. 16%).
In contrast, physician type strongly influenced information availability ( Table 2 and Table 3 
Interpretation
Information exchange between physicians who care for the same patient is essential to maintain continuity of care. Our results show that for only 22.0% of visits did the physician have information from the patient's previous visits with other physicians. Characteristics of the physician and of the visit had a greater effect on information exchange than characteristics of the patient.
Our findings reinforce the results of previous studies showing poor information exchange in health care. In 2 previous studies, researchers measured information exchange by asking physicians if previously collected infor- mation (of which they were aware) was unavailable. 12, 18 Information was missing in 14% 12 and 32% 18 of visits in these 2 studies. In contrast, we explicitly listed all previous visits with other physicians and asked about the availability of information for each previous visit. This difference in methodology explains why information exchange was much lower in our study.
Research
The extensive loss of information shown in the present study, and in previous studies, 12, 18 will decrease continuity of care. Continuity of care has been associated with better patient outcomes, [19] [20] [21] and information continuity is a primary component of overall continuity of care; 1 we therefore believe that poor exchange of information between physicians caring for the same patient may be detrimental to the quality of patient care. However, it remains to be seen whether increasing the exchange of information will improve health care.
Several factors could explain poor information exchange between physicians. Many physicians write chart notes without creating reports that can be easily transmitted to other physicians. Physicians may be unaware of visits that patients have made to other doctors, or they may feel that getting information about such visits is unnecessary to their care of the patient. Poor information exchange may be largely due to the burden involved. Farber and colleagues 22 found that communication between physicians consumed up to 5% of time spent by geriatricians outside of office visits. The time required to improve communication, along with the fact that such activities are not remunerated, 23 helps explain the poor state of information exchange.
Our data suggest that information exchange could be improved by ensuring that patients have regular physicians and by improving the flow of information from the offices of these regular physicians and family physicians. Other potential solutions include personalized health records. [24] [25] [26] [27] We believe that centralized health information systems could have the greatest benefit for information transmission.
Our results highlight the important but somewhat paradoxical effect of physician type in information exchange. Both family physicians and patients' regular physicians were significantly more likely to receive information from previous visits (Table 3) , which illustrates that such physicians serve as information hubs for their patients. However, family physicians and patients' regular physicians were also less likely to transmit information to other physicians. Poor flow of information from family and regular physicians could be due to visits to other 

Related to previous visit
With a family physician 8 30
With patientí s re gular physician ‡ 8 27
First visit to a physician after discharge from index admission 23 19 Related to patient Demographic Female 20 21
Living alone 22 20 Had a regular physician 21 14 Requires no assistance with activities of daily living 16 21
Medical history
At least 1 hospital admission during 6 mo before index admission 22 19 At least 1 emergency visit in 6 mo before index admission Admission under a medical service 20 20 Academic hospital 22 16 At least 1 in-hospital complication 20 20
At least 1 in-hospital consultation 19 21
Related to current visit
With a family physician 32 13
With patient's regular physician ‡ 34 15
Saw patient before previous visit 24 19 Current physician had previously received information about the patient 53 17
*The following Pearson correlation coefficients were calculated for continuous variables: 0.01 for patient age, -0.03 for length of stay, and -0.03 for number of discharge medications. †For patient-related factors, we determined the percentage of current visits for which information was available, stratified by the factor for each patient, and then calculated the mean. For visit-related factors, the unit of analysis was the previous physician. ‡Physician who had provided continuing care to the patient before the index hospital admission. §The Charlson comorbidity index 15 quantifies the severity of chronic illness.
physicians occurring without their knowledge or to poor communication during the consultation process.
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Strengths and limitations
Our study had several strengths that increase the generalizability of the results. It included a large number of patients from a broad range of services at several teaching and community hospitals, and the rate of follow-up was good. The analysis simultaneously accounted for many important patient-level and system-level factors that might influence information exchange. Finally, the study measured information exchange among all physicians who treated a defined group of patients. This represents an improvement over previous studies, which examined particular physician practices. Our study also had several limitations. First, we were unable to determine the outcome variable for 19.0% of visits. However, an 81.0% response rate compares very well with the results of other survey-based studies. Also, we doubt that the validity of our results would be affected by these missing data, since physician response is unlikely to be associated with information availability. 29 Second, we did not explicitly ask physicians what type of information they had received for previous visits, nor did we ask them about the quality or necessity of the information, or whether it was helpful. We simply asked physicians if they had "any" information about previous visits with other physicians. We limited the data requested from responding physicians to optimize response rates; however, this simplicity limited our ability to determine the nature and quality of the information available.
Third, our study relied on physician recall. If recall was poor, or if physicians completed the survey long after the original visit, the data they recorded would be less reliable.
Fourth, our study included only patients who had been discharged from hospital. The postdischarge period is frequently characterized by significant shifts in patient care, which could decrease information exchange. Whether our results can be extended to patients who have not received hospital care requires further study.
Fifth, we did not model the administrative or physical links between physicians treating the same patient. For example, we did not specifically model whether different physicians worked in the same practice. Such data could be important in explaining how information flows between physicians.
Sixth, our study was limited to information exchange between physicians. Although visits to other health care professionals are important, we did not capture data about such visits in this study.
Conclusion
Our study has revealed poor exchange of information between physicians who treat the same patient in the commu- nity. If continuity of patient care is to be increased, interventions and systemic modifications will be needed to improve information exchange.
Research
